Suppressed primary osteoblast functions on nanoporous titania surface.
Titiania nanotubes have large potential in medical implant applications but their tissue compatibility is still controversial. Considering that the biological behavior of primary osteoblasts is closer to the in vivo situation than other common cell lines, we investigate the response of primary osteoblasts on anodized nanotextured titania surfaces. Two nanotextured surface morphologies, namely the 5 V anodized surface with a pore diameter of 25 nm and the 20 V anodized surface with a tube diameter of 80 nm are chosen for this study. Initial cell adhesion is not obviously affected by the anodized surfaces. With the exception of slightly higher intracellular alkaline phosphatase activity and more extracellular matrix deposition, cell growth, and cell differentiation represented by the expressions of osteogenesis-related genes are impaired on both anodized surfaces. This may be attributed to the compromised focal contact formation on the anodized surfaces. The difference in the phenotypes of the primary osteoblasts and the osteoblastic cell lines may partly account for the controversy in osteoblast cytocompatibility on titania nanotubes.